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including TNF–α. Side effects were limited to bone pain and elevation of alkaline phos-
phatase. One of 6 patients developed worsening of heart failure; however this was rapidly
reversible. Long term studies are required to evaluate the effect on cardiac remodeling
and function.
1108-131 Kinetics of Circulating Endothelial Progenitor Cells in 
Congestive Heart Failure
Mutsuko Sarukawa, Keiji Yamamoto, Noriko Ueda, Yoshioki Nishimura, Masaru Ichida, 
Kazuo Muroi, Kazuyuki Shimada, Jichi Medical School, Tochigi, Japan
Background: Endothelial progenitor cells (EPCs) circulate in the adult peripheral blood
(PB) and contribute to neovascularization. EPCs are considered to be included in CD34
positive mononuclear cells (CD34+ MNCs). Kinetics of circulating EPCs in congestive
heart failure (CHF) has not been fully investigated. 
Methods: We determined the numbers of WBC and CD34+ MNCs, plasma BNP, serum
erythropoietin, VEGF and thrombomodulin levels in 16 mild CHF patients (NYHA I or II),
10 severe CHF patients with acute exacerbation (NYHA III or IV), and 22 control sub-
jects. In severe CHF patients, blood sampling was performed at admission and on 14
days after admission. The number of CD34+ MNCs in PB was quantified by flowcytome-
try.
Results: The ratio of CD34+ MNCs: WBC (x1000) in mild CHF patients (0.462±0.107)
was higher than that in control subjects (0.267±0.018, p<0.05). Interestingly, the ratio of
CD34+ MNCs: WBC in severe CHF patients at admission (0.155±0.035) was significantly
lower than that in control subjects (p<0.005) or in mild CHF patients (p<0.05). Levels of
BNP (1183±505 pg/ml) and erythropoietin (117±52 mU/ml) in severe CHF patients were
significantly higher than those (BNP, 306±117, p<0.05; erythropoietin, 27±5, p<0.05) in
mild CHF patients. However, VEGF and thrombomodulin levels were not different
between mild and severe CHF patients. In addition, the ratio of CD34+ MNCs: WBC in
severe CHF patients increased in proportion to the amelioration of CHF during hospital-
ization, and this increase correlated with the decrease in BNP levels.
Conclusion: The ratio of CD34+ MNCs: WBC was decreased in severe CHF. These find-
ings suggest that impaired EPC recruitment might be involved in the pathophysiology of
severe CHF.
1108-132 Percutaneous Intracoronary Transplantation of 
Autologous Stem Cells After Acute Myocardial 
Infarction
Clemens Steinwender, Robert Hofmann, Klaus Kerschner, Michael Grund, Kurt 
Sihorsch, Alexander Kypta, Jürgen Kammler, Wilma Maschek, Christian Gabriel, Franz 
Leisch, Cardiovascular Division City-Hospital Linz, Linz, Austria, Blutzentrale Linz, Linz, 
Austria
Background: Recent publications have shown, that transplantation of autologous stem
cells (ASC) after myocardial infarction (MI) improves cardiac function, but ASC were
always won by bone marrow aspiration.
We derived ASC by apheresis from peripheral blood and transplanted them via the inf-
arct-related coronary artery (IRCA).
Methods: Patients (P) with acute MI and primary intervention of the IRCA were included.
Two days after MI we initiated stimulation of the bone marrow with granulocyte-colony
stimulating factor (G-CSF, Neupogen®). Having achieved a peak of CD34-positive cells in
peripheral blood, apheresis and transplantation of ASC were performed. The ASC were
injected via the lumen of a balloon catheter, which was inflated within the stent of the
former coronary intervention of the IRCA.
After 6 months, stress-echocardiography, 18-FDG-positrone emission tomography (PET),
coronary angiography and ventriculography were performed.
Results: We included 10 P with a mean age of 57 + 12 years (9 males). The IRCA were
the left anterior descending coronary artery (n=3), the circumflex coronary artery (n=1),
the right coronary artery (n=5) and a venous bypass graft to the right coronary artery
(n=1), the mean left ventricular ejection fraction was 44,9 + 6%.
The mean dose of G-CSF was 63 + 25 Million IU per day, administered subcutaneousely.
Apheresis took place 5,5 + 1,2 days after starting G-CSF-therapy. Transplantation was
successfully performed in 9 P, 1 P revealed an asymptomatic reocclusion of the IRCA.
The injected suspension (9 millilitres per P) contained 3 to 4x106 CD34-positive cells per
millilitre.
After 6 months, all 9 P were alive. No new ischemic or arrhythmogenic events have
occured. Echocardiographic markers, PET and the mean ejection fraction (45,2 + 1%
after 6 months) did not change significantly. Coronary angiography revealed 1 instent-
restenosis, but no new stenoses or occlusions in the IRCA.
Conclusion: Sufficient extraction of ASC out of peripheral blood after bone marrow stimu-
lation with G-CSF and their transcoronary application via a balloon catheter is feasible
and safe. Randomized studies are neccessary to determine the clinical benefit of this
procedure.
POSTER SESSION
1109 Pericardial Disease
Monday, March 08, 2004, 3:00 p.m.-5:00 p.m.
Morial Convention Center, Hall G
Presentation Hour: 4:00 p.m.-5:00 p.m.
1109-103 Clinical Characteristics and Prevalence of Pericardial 
Effusion Using Cardiac Magnetic Resonance Imaging
Christopher K. Dyke, Peter Kellman, W. Patricia Ingkanisorn, Kenneth L. Rhoads, 
Anthony H. Aletras, Andrew E. Arai, National Heart, Lung, and Blood Institute, Bethesda, 
MD
Background: Pericardial effusion is a common finding during routine cardiac imaging.
Free living and referral population prevalence data are limited to echo-detected effusion,
but estimates using MRI have not been previously reported. The aim of the present study
is to report the prevalence of pericardial effusion detected in a population referred for car-
diac MRI and to determine significant associated clinical characteristics with MRI-
detected pericardial effusion. Methods: 832 consecutive patients who completed a car-
diac MRI examination at a tertiary center (n=188) or a community hospital (n=644) were
evaluated. Effusion was identified using cine Steady State Free Precession, double inver-
sion recovery-fast spin echo, or inversion recovery. Echocardiographic size criteria were
used to categorize the effusion as small, moderate, or large. Logistic regression was per-
formed to assess the relationship between potential risk factors and the presence of peri-
cardial effusion. Results: MRI-detected prevalence of pericardial effusion was 15%
(n=125) and was similar in the referral populations. Of the effusions, 75% (n=93) were
small, 18% (n=23) were moderate, and 7% (n=9) were large. In the multivariate model,
cancer (p<0.001), LVEF<45% (p<0.001), women (p=0.001), and hypertension (p=0.002)
were significant predictors of effusion. The odds ratio was highest in cancer (3.9),
LVEF>45% (2.9), women (2.3), and hypertension (2.1) (all p<0.002). Prevalence did not
vary with age (p=0.56). Patients with prior bypass surgery had a lower prevalence of effu-
sion (p<0.001, OR 0.12). Conclusions: The findings from this study represent the first
prevalence estimates of pericardial effusion in a large consecutive series of patients
referred for cardiac MRI. Prevalence of MRI-detected pericardial effusion is 15% and was
more common in women, a finding that compels further investigation. Effusion was also
more common in patients with cancer, hypertension, or ventricular dysfunction. Contrary
to prior reports, no association with age was seen, possibly due to the ability of MRI to
more accurately determine fat from fluid in the pericardial space.
1109-104 Angiographic Features That Assist in Making the 
Distinction Between Constrictive Pericarditis and 
Restrictive Cardiomyopathy
Deepak R. Talreja, Stuart T. Higano, Rick A. Nishimura, Jae K. Oh, David R. Holmes, 
Mayo Clinic, Rochester, MN
Background: Constrictive pericarditis (CP) may be difficult to distinguish from other
causes of congestive heart failure (CHF) especially restrictive cardiomyopathy
(RCM).While hemodynamic evidence of enhanced ventricular interaction with respiration
can be detected with high-fidelity pressure measurement, these techniques may be sup-
plemented by other methods. Since these patients frequently undergo coronary angiog-
raphy we examined angiographic films for findings that may distinguish CP from other
CHF.
Methods: We retrospectively reviewed the coronary angiograms in eleven consectutive
patients with surgically-proven CP, excluding all cases with prior cardiothoracic surgery.
These angiograms as well as another 7 from patients with other causes of CHF in the
absence of prior cardiothoracic surgery were blindly reviewed and scored regarding the
presence of pericardial calcification (thickness and density, grades 0-3) and fixation of
the epicardial coronary arteries (grades 0-3).
Results: While there was no significant difference in the incidence of coronary calcifica-
tion or mitral annular calcification between the groups, pericardial calcification was seen
in was seen in 5 of 11 patients with CP and none with other causes of CHF. Significant
fixation of the distal coronary arteries (characterized by a greater than 50% change in
vessel angulation with systole) was seen in 7 patients with CP and none with other CHF
(p < 0.012), while mild fixation occurred in both groups. Abnormal motion of the septal
perforators was seen more frequently in the CP group, but not significantly (45% vs 29%,
p = ns).
Conclusion: The finding of pericardial calcification on angiography in patients with symp-
toms of congestive heart failure is strongly suggestive of underlying pericardial constric-
tion. Fixation of the distal coronary arteries may support this diagnosis. In addition to the
hemodynamic profile showing ventricular interaction, these findings may help support a
diagnosis of constrictive pericarditis.
1109-105 Survival Predictor Analysis for Patients With 
Tuberculosis Pericarditis: A 15-Year Prospective Follow-
Up Study
Ping-Yen Liu, Jyh-Hong Chen, Li-Jen Lin, Yu-Jen Yung, Liang-Miin Tsai, National Cheng-
Kung University, Taiwan, Taiwan,ROC
Background: Tuberculosis is one of the most important causes in chronic pericarditis,
especially in Taiwan. Echocardiographic intrapericardial abnormalities are helpful in the
diagnosis of tuberculous pericarditis. However, the survival prognostic values of the
echocardiographic findings or clinical symptoms are not well defined yet. Furthermore,
the effects of anti-mycobacterial (anti-TB) treatment duration and additional combination
of corticosteroids on mortality of tuberculous pericarditis are poorly understood.
